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Aedes africanus, 141 
Aedes albopictus, 387, 423 
Aedes dorsalis, 382 
Aedes pembaensis, 414 
Aedes polynesiensis, 415, 
418 
Aedes pseudoscutellaris, 
415 
Aedes sollicitans, 378, 382 
Aedes stimulans, 414 
Aedes taeniorhyncus, 143, 
414, 425 
Aedes togoi, 415 
Aedes triseriatus 
encephalitis, 387 
mechanical transmission, 
372-73 
salivary glands, 381-82 
virus infection, 375, 381- 
82 
virus multiplication, 378- 
80 
Agapema galbina, 77 
Age structure, 155-57 
Aggregations, 203 
Aglia tau, 254 
Agria affinis, 17, 20 
Agrotis orthogonia, 22, 59 
Agrotis segetum, 194 
Air pollution, 249-50, 252- 
53 
Alanine, 343 
Albumin, 116-17 
Alcis repandata, 249, 260- 
61 
Alcis rhomboidaria, 253 











Aldrin, 327, 329, 344 

Alfalfa caterpillar, 185 

Alimentary tract, 334, 338 

Alkaloids, 32-34 

Alkoxyphenyl N-methylcar- 
bamate, 326 

Alkyl alkylphosphonates, 
319-20 

Alkylated amides, 315 

Alkyl p-nitrophenyl alkyl- 
phosphates, 318 

Alkyl p-nitrophenyl ethyl- 
phosphonates, 316, 318 

Alkylphosphonates, 315 

Alkylphosphonic acid, 314- 
15, 320 

Allanes, 38-39 

Allochironomus crassifor- 
cepts, 143 

Allodermanyssus san- 
guineus, 398 

Allophyes oxyacanthae, 261 

Alodan, 329 

Alpha-ketoglutarate, 104, 
116, 343 

Amber, 264 

Amblyomma, 394, 398 

Amblyomma americanum, 
400 

Amblyomma cajennense, 
401 

Amblyomma hebraeum, 398 

Amblyomma maculatum, 
397, 403 

Amblyomma variegatum, 


American cockroach, 339- 
40, 342 


see Periplaneta americana, 


and insecticides 
Ames, O., 7 
Amino acids, 80-82 
analysis, 80-81 
flight muscles, 104-6 
metabolism, 343-44 
Amino sugars 
derivatives, 86-87 
fluctuation, 86 
Ammonia, 105 
Ammonium carbonate, 211 
AMP 
see Adenosine monophos- 
phate 
Amphibolurus barbatus, 415 
Amphidasis, 249 
Anabasis aphylla, 34 
Anactinochitinosi, 267-68, 
282 
Anagasta, 308 
Anagasta kuhniella 
acclimation of, 56, 59 
embryogenesis, 300 
hemolymph, 80 
parasitism, 165 
Analgesidae, 280 
Analogue-synergism, 47-48 
Anaplasma, 404 
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Anaplasmosis, 404 
Anasa tristis, 36 
Ancylostoma, 229 
Anisotarsus cupripennis, 
334 
Anoetidae, 280 
Anomala orientalis, 80 
Anopheles, 422 
flight activity, 141-42 
Anopheles annulipes, 376 
Anopheles atroparvus, 414, 
423, 425 
Anopheles maculipennis 
and filariae, 423, 425 
optimal temperatures, 19 
Anopheles quadrimaculatus 
chiggers, 224 
encephalitis, 382 
and filariae, 414, 418-20, 
425, 428 
Anopheles sinensis, 415 
Anopheles stephensi, 423 
Anorthoneura, 288 
Antennophorina, 267 
Anthea venator, 136 
Antheraea pernyi, 80, 83, 
91 
Antheraea polyphemus, 65, 
69, 79 
Anthomyids, 207 
Anthracomarti, 272 
Antibodies, 93 
Anticholinesterase activity 
see Cholinesterase, inhi- 
bition 
Antimycin-A, 110-11 
Ants 
and Darwin, 4-5, 8 
forest, 193 
and mealybugs, 367 
as predators, 193 
see also specific names 
Aonidiella aurantii, 21 
Apanteles fumiferanae, 
165, 170 
Aphelacarus, 281 


Aphelenchoides ritzemabosi, 


71 
Aphelinus mali, 189, 192, 
193 
Aphids 
alatae, 354 
and ants, 193 
behavior, 366-67 
and carbamates, 327 
cold-hardiness, 59 
embryogenesis, 310 
flight, 159, 349-51, 354, 
363, 366-67 
hibernation, 359 
host transfer, 353-54 
hurricanes, 360 
light, 351 
migration, 348, 353 
movements, 347-51, 353- 
55, 364 
nutrition, 21, 28, 36 
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population measurement, 
348-50 
predators, 174 
prediction, 364 
resistance to insecticides, 
21 
sampling, 206-8, 210-13 
and weather, 351, 359-61, 
364 
see also specific names 
Aphis fabae 
carbamates, 325 
nutrition, 21, 36, 366 
rhythms, 142 
Aphis gossypii (melon aphid), 
363 


alatae, 354 

flight, 350, 353 

Aphis pomi, 21 

Aphis rhamni, 353 

Aphis rumicis, 35-36, 354 

Aphis spiraecola, 350, 363, 
364 


Aphytis chrysomphali, 189 
Apis, 309 
Apis mellifera (honey bee) 
blood, 80, 334 
diurnal rhythms, 137 
flight muscle, 104, 106-7, 
113, 118 
internal clock, 137, 139 
low temperatures, 19 
nutrition, 17, 19, 36 
vitellophags, 302 
water regulation, 334 
Apolonia, 230, 237 
Aporia crataegi, 148 
Apple insects, 327 
Aproctoides lissum, 414 
Apterogasterina, 267, 283 
Apterygota, 285, 297 
Aptyctima, 281 
Arachnida, 263-66 
Aradus cinnamomeus, 186 
Archaemiopteridae, 287 
Archenomus orientalis, 189 
Archeonothrus, 280 
Archimylacridae, 286, 288 
Archips crataegana, 185-86 
Architarbi, 264 
Architarbida, 267 
Archodonata, 285 
Archoglossopteridae, 288 
Arctia caja, 186 
Arctiidae, 246 
Argas, 272, 403 
Argasidae, 267, 271-73, 
282 
Arginine, 107-8, 343 
Arginine-phosphate, 104, 
107-8 
Argon traps, 209 
Armigeres obturbans, 415 
Armin, 315, 319 
Arthropod vectors, 391-407 
see also specific diseases 
Ascorbic acid, 16 
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Aspartate, 343 

Aspergillus, 187 

Aspergillus nidulans, 34 

Aspidiotiphagus lounsbouryi, 
189 


Aspidiotus perniciosus, 190 
Aspidiotus simulans, 29S 
Astegasima, 281 
Aster yellows virus, 352, 
362 
ATP 
see Adenosine triphosphate 
ATPase 
see Adenosine triphos- 
phatase 
Atracheata, 272, 275 
see Sarcoptiformes 
Attractants, 210-11 


B 


Babesia, 404 
Babesia caballi, 405 
Babesia canis, 405 
Babesia equi, 405 
Babesia gibsoni, 405 
Bacillus, 186 
Bacillus dendrolimus, 186 
Bacillus thuringiensis, 
185-86 
Bacteria, 185-86 
Bacterial diseases, 400-3 
Bait traps, 210-11 
Barathra brassicae, 194 
Basis capituli, 265 
Bates, Henry, 8-10 
Bathyplectes curculionis, 
153 
Bayer 30911, 320 
Bayer 39007, 327 
Baytex, 321 
Bdellidae, 275 
Beagle, H. M. S., 2, 6, 9 
Bean aphid, 325 
Beauveria, 186 
Beauveria bassiana, 186-87 
Beauveria tenella, 187 
Bed bugs 
and disease, 396, 401 
Beet leaf curl, 360 
Beetles 
sampling, 207-8, 210, 350 
see also Coleoptera and 
specific names 
Beet mosaic, 362-63 
Beet weevil, 187, 191 
Behavior, 7-8 
blow flies, 168 
chiggers, 225-29 
defense mechanisms, 179 
diurnal rhythms, 137 
group stimulation, 173 
of industrial melanics, 
259-60 
and insecticides, 335-38 
locusts, 180 
measurement, 209 
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neurosecretion, 334 
orientation, 137 
predators, 163-81 
and traps, 209-11 
and virus transmission, 
352, 366-67, 372, 383 
Berlese funnels, 206, 226 
BHC, 37, 47, 187 
Bildungzentrum, 303 
Biochemical genetics, 38 
Biochemical imbalance, 
30-31 
dietary restriction, 31 
dietary specificity, 31 
Biochemistry, 333 
of hemolymph, 75-95 
Biogeography, 11 
Biological control, 183-94 
by entomophagous insects, 
188-94 
microbial control, 183-88 
bacteria, 185-86 
fungi, 186-87 
protozoa, 184-85 
virus, 183-84 
Birds 
entomophagous, 165-66, 
169, 174, 179, 194-95 
and industrial melanism, 
246, 256-57, 258 
Biston betularia (peppered 
moth) 
distribution, 249-50 
f. carbonaria, 249-52, 
255, 258-59 
f. insularia, 250, 258 
f. typica, 250-51, 255, 
257-60 
genetics, 255, 258-59 
industrial melanics, 249- 
52, 258 
larval behavior, 259 
mating preferences, 259 
predation by birds, 257-58 
Biston cognataria, 259 
f. swettaria, 250 
genetics, 255 
industrial melanics, 250 
Biting activity, 417 
Biting midges, 374 
Biundulant meningoencepha- 
litis, 393 
Blaberus craniifer, 340 
Black flies, 15 
see Simuliidae 
Blankaartia, 237 
Blaps requieni, 136 
Blastoderm, 297, 299-301, 
303-5 
Blastogenesis, 297 
Blatella germanica 
acclimation, 56 
carbamates, 325 
ergosterol, 20 
growth, 16 
hemolymph, 81 
nutritional needs, 15-16, 





19, 41, 44-46 
oviposition, 336 
resistance, 44-46 
vitamins, 16 

Blattoidea, 286 
Blattoprosbolidea, 288 
Blood, 75-95, 417-20, 423 
amino acids, 343 
neurotoxins, 340-41 
viscosity, 334, 337-38 
see also Hemolymph 
Blood meal, 423 
Blow flies 
hemolymph, 84 
hunger, 168 
sampling, 211, 213 
see also specific names 
Blueberry stunt, 358 
Boarmia punctinalis, 249 
Bolitotherus cornutus, 131 
Boll weevil, 212 
Bombyx, 115, 299 
Bombyx mondarina, 297 
Bombyx mori 
diapause, 72 
endoplasm, 299 
flight muscle, 115 
glycerol in, 69 
gynandromorphisms, 298 


hemolymph, 76-77, 79-88, 
90-93 

and insecticides, 36, 38, 
337 


nutrition, 14, 31, 36, 38 
parasites, 190 
synkaryon, 297 

Boophilus, 396, 401, 403-4 

Boophilus australis, 395 

Borborids, 213 

Boreidae, 289-90 

Borrelia anserina, 403 

Borrelia duttonii, 402 

Borrelia hermsii, 403 

Borrelia hispanica, 402 

Borrelia parkeri, 403 

Borrelia persica, 403 

Borrelia theileri, 403 

Borrelia turicatae, 402-3 

Bound water, 64-65 

Bracon cephi, 63, 72, 87 
glycerol in, 69-70 

Brain 
neurosecretion, 334, 336 

Brevicoryne brassicae, 351, 


Brown tail moth, 184-85, 
187 

Brucella, 401 

Brucella abortus, 401 

Brucella melitensis, 401 

Brucellosis, 401 

Brugia malayi, 414, 419-21, 
425, 428 

Brugia pahangi, 414, 428 

Brugia patei, 414, 428 

Bucculatrix thurberiella, 
320 





Buckthorn aphid, 350, 360-61 

Buffalo, 415 

Butonate, 322 

Butterflies, 148, 180, 248 

Butylphenyl N-methylcar - 
bamate, 325 


Cc 


Cabbage maggots, 189 
Cabbage ring spot virus, 366 
Cacao mealybugs, 349, 351, 
353 
Cacurgidae, 287 
Caeculidae, 265-66 
Cages, 213 
Caliroa limacina, 187 
Callemokaltania, 266 
Calliphora, 81, 309 
Calliphora augur, 81 
Calliphora erythrocephala 
(blow fly) 
flight muscle, 104, 106-7, 
115, 117-18 
Calliphora vicina, 14 
minimum diet, 7 
Callitroga 
flight muscle, 112-13 
Callosamia promethea, 65 
Callosobruchus chinensis, 
150 
Callosobruchus maculatus, 
308 
Caloneurodea, 287 
Calotes versicolor, 414 
Camisiidae, 281 
Canestriniidae, 279-80 
Canine biliary fever, 405 
Cantaloupe mosaic, 358, 367 
Carabus nemoralis, 139 
Carausius morosus 
diurnal rhythms, 139 
embryogenesis, 307 
hemolymph, 79 
neurosecretion, 334 
Carbamates, 313 
detoxication, 40-42 
resistance, 325-26 
synergism, 325-26 
Carbamic acid esters, 324- 
27 
Carbohydrates, 84-87 
Carbohydrate utilization, 342 
Carbon dioxide, 77, 229, 336 
Carnitine, 108-9 
Carpenter ants, 87 
Carpocapsa pomonella, 187, 
194 
Carrion flies, 150 
Cat, 414 
Caterpillars, 81, 187, 193 
see also specific names 
Cattle, 415 
Cattle diseases, 404-5 
Cauliflower mosaic, 366 
Cecidomyidae, 143, 299 
Cecropia, 126 
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Celerio euphorbiae, 81-82, 
84-87, 91 
Cephus cinctus, 61, 64 
Ceratitis capitata, 191 
Ceratomia catalpae, 36 
Ceratopogonidae, 290 
Cercopithecus aethiops, 414 
Cereomegistina, 267 
Chagas' disease, 406-7 
Chaoborids, 144 
Chaoborus plumicornis, 81 
Chelonus texanus, 165 
Chemical Specialities Manu- 
facturers Association, 
43 
Cherry fruit fly, 213 
Cherry sawfly , 187 
Chestnut miner, 189 
Cheyletidae, 274-75 
Cheyletoidea, 267, 274 
Chiggers 
attachment sites, 236 
behavior, 225-29, 232 
and carbon dioxide, 227-29, 
232, 236 
culture, 223-25 
distribution 
chronological, 232-35 
diurnal, 232-33 
geographical, 229-30 
ground surface, 231-32 
seasonal, 233-35 
spatial, 229-32 
topographical, 230-31, 
241 
vertical, 232 
eggs, 221, 223 
epidemiology, 237-41 
feeding times, 237 
food habits, 222-24 
host relationships, 223-25, 
235-37 
host specificity, 235-36, 
239 
larvae, 221, 225 
life history, 221-23 
developmental cycle, 221- 


22 
developmental time, 
222-23 


generations, 222-23 
on man, 237-38 
movement, 226-27 
postlarval stages, 224-25 
and scrub typhus, 221, 
237-41 
species, 221, 229-30 
Chilling, 55-57 
Chilocorus renipustulatus, 
193 
Chilo suppressalis, 21 
Chironomids, 143-44 
Chlamydosaurus kingi, 415 
Chlordane, 327, 344 
Chloride indices, 79 
Chlorinated hydrocarbons, 
313 
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Chloromethyl hexachloro- 
bicyclo heptene, 329 
Chlorophenylthio methyl- 
diethyl phosphorodi- 
thioate, 321 
Cholinesterase, 340 
enzymes, 313 
inhibition, 313, 315-20, 
322-27, 344 
Chorion, 295 
Choristidae, 290 
Choristoneura, 88 
Choristoneura fumiferana 
(spruce budworm) 
climatic release, 158 
flight, 159 
parasitism, 165 
populations, 155 
predators, 174 
Choristoneura murinana, 
186, 188 
Chortophaga viridifasciata, 
78 
Chrysopa perla, 306 
Chrysops, 373, 415, 417, 
426-27 
Chrysops centurionis, 417 
Chrysops dimidiata, 417 
Chrysops langi, 417 
Chrysops silacea, 415, 417, 
426 
Cicadulina mbila, 376 
Circadian rhythm, 131 
Circulifer tenellus, 351, 
354, 358 
see also Leafhoppers and 
Sugar-beet leafhopper 
Cirripedia, 3 
Citrus mealybug, 189-90 
Cladochoristidae, 290 
Cleavage, 296-300, 303, 
308 
Cleonus punctiventris, 187, 
141 
Climate 
changes, 148, 150, 158 
controlling agent, 150-52, 
157-58 
and populations, 151-52 
Climatic release, 158 
Clocks 
environmental, 137-38 
internal, 132 
Clunio marinus, 143 
Cockroach, 16, 56, 288 
nutrition, 16 
see also specific names 
Codling moth 
biological control, 187 
194 
carbamates, 327 
sampling, 205, 211, 213 
see also Carpocapsa 
pomonella 
Coelopa, 7 
Coenonympha pamphilus, 8 
Coenzyme Q, 111 
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Cold-acclimation 
hibernation and, 55-56 
survival in, 56 
Cold-hardiness, 55-73 
bound water in, 65 
dehydration influence on, 
63-64 
free water in, 65 
in insects, 55-73 
reduction in, 60 
Coleoglyphus, 279 
Coleoptera 
embryogenesis, 300, 
307-8 

hemolymph, 78 

nutrition, 15 

palaeoentomology, 288-89, 
291 

Colias, 3, 135 

Colias philodice eurytheme, 
185 

Collecting methods, 9 
chiggers, 223-26 

Collembolans, 224 

Colobus badius, 414 

Colonization, 192-94 

Colorado potato beetle, 186- 

87, 191, 211 
see also Leptinotarsa 
decemlineata 

Colorado tick fever, 393 

Competition, 149-50 
by predators, 174-75 

Conispiculum flavescens, 

428 
Conispiculum guindiensis, 
414, 423 

Contact moisture, 60 

Control 
biological, 183-94 
definition, 149, 152 
by entomophagous insects, 

188-94 

microbial, 183-88 
bacteria, 185-86 
fungi, 186-87 
protozoa, 184-85 
virus, 183-84 
population, 149 

Copulation, 336 

Corcyra cephalonica, 16 
diet, 17, 20 
growth and development, 16 

Corixid, 165 

Corn borer, 185 
see also Pyrausta nubilalis 

Corn streak, 376 

Corpus allatum 
and diurnal rhythms, 139 
neurosecretion, 334, 340 

Corpus cardiacum 
neurosecretion, 334, 339-41 

Cortex, 295-96, 298-99, 305 

Cossidae, 290 

Cotton insects, 327 

Cotton leaf perforator, 320 

Cottony-cushion scale, 189 
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Cowdria ruminantium, 398 
Coxiella burnetii, 399 
Crabro, 7 
Crematogaster, 367 
Cretavidae, 290 
Crowding, 348, 354 
Crustacea, 265 
Crypsis, 246, 249, 257, 261 
Cryptolaemus montrouzieri, 
189, 191-93 
Cryptostigmata, 279-80 
Cryptus inornatus, 165 
CSMA 
see Chemical Specialities 
Manufacturers Associ- 
ation 
Ctenocephalides, 414 
Ctenocephalides canis, 229 
Culex, 384 
Culex annulirostris, 379, 
381, 415 
Culex fatigans, 224, 414, 
418 
Culex molestus, 382, 415 
Culex pipiens 
eggs, 222, 224 
and filariae, 414, 423-24 
and encephalitis, 375, 
378-82, 385, 387 
Culex pipiens fatigans, 419, 
423 


Culex pipiens pallens, 423- 
24 
Culex quinquefasciatus, 425 
encephalitis, 375, 378-82, 
384, 387 
peritrophic membrane, 377 
salivary gland, 382 
Culex restuans, 384 
Culex salinarius, 375 
Culex tarsalis, 373, 375, 378- 
79, 382, 384, 386-87, 392 
Culex tritaeniorhynchus, 
375, 378 
Culicidae 
see Mosquitoes 
Culicoides, 374, 414, 422, 424 
Culicoides austeni, 414 
Culicoides furens, 415 
Culicoides grahami, 414 
417-18 
Culicoides inornatipennis, 
418 
Culicoides milnei, 414, 418, 
27 
Culicoides nubeculosus, 415 
Culicoides pungens, 415 
Culiseta melanura, 387 
Curly top, 352, 358, 361-62, 
365 
Cutworms, 158 
Cyaniris semiargus, 148 
Cyclodiene insecticides, 
335, 344 
Cytochrome 
in flight muscles, 


120, 125, 127 


109-15, 





Cytochrome oxidase, 342 
Cytoplasm 

and mitochondria, 120-24 
D 


Dacus dorsalis, 17 
Dacus oleae, 191 
Dacus tryoni, 131, 134 
Dahlbominus fuscipennis, 
165, 171, 173, 178, 193 
Damage 
insect, 202, 204, 215 
Darwin, Charles, 1-11 
Beagle, H. M. S., 2 
descent of man, 6 
early life, 1-2 
mimicry, 8 
origin of species, 4, 10 
and pollination, 7-8 
and Wallace, 7 
Dasyleptus, 285 
DDE, 342 
DDT, 329 
analogues, 42-45 
detoxication, 42-45 
and microbial control, 187 
mode of action, 340-44 
and nutrition, 38, 41-45, 47 
symptoms, 335-37, 339-40 
tolerance, 28-29, 37-38, 
41-45, 47, 344 
seasonal changes, 29 
DDVP, 314, 321-22 
deCandolle, A., 6 
Deerflies, 373 
Defecation, 336-38 
Dehydration, 66-67 
Dehydrogenases, 342 
Deilephila elpenor, 86 
Deileptenia ribeata, 249 
Delopterum, 287 
Demeton, 315, 320-21 
Demodicidae, 264, 275-76, 
279, 282 
Dendrolimus pini, 194, 337 
Dendrolimus sibiricus, 186 
Dengue, 385-86 
Density-dependant factors, 
149-51, 153, 176-77 
Dermacentor, 397, 400, 405 
Dermacentor andersoni, 
392 
encephalitis, 392 
and leptospirosis, 403 
and tick fever, 393, 396 
Dermacentor marginatus, 
401, 405 
Dermacentor parumapertus, 
397 


Dermacentor pictus, 405 
Dermacentor silvarum, 393 
Dermacentor variabilis 
and encephalitis, 392 
and tularemia, 400 
Dermacentroxenus, 397 
Dermanyssid mites, 395, 











398, 403 
Dermatitis, 221 
Dermestes maculatus, 20 
Deutoplasm, 301 
Development 
embryogenesis, 295-310 
Dialkylphosphinic acid, 314, 
319-20 
Dialkylphosphonic acids, 320 
Dialkyl phosphorochloridate, 
322 
Diamine, 34-35 
Diamondback moth, 189 
Diapause, 72-73, 339, 343 
cold-hardiness and, 72 
glycerol, 72-73 
Dibromophenol, 115, 
21, 124 
Dichlorovinyl dimethyl phos- 
phate, 314 
Dieldrin, 37, 327, 329 
mode of action, 343-44 
symptoms, 335-56 
Diet, 78 
essential elements, 16 
and stimuli, 335 
Diethyl carbamazine, 418 
Diethyl 2,2, 2-trichloro-1- 
hydroxyethylphosphonate, 
322 
Diethyl 8-diethylamino ethyl 
phosphorthiolate, 321 
Diethyl (ethylthio) ethyl 
phosphorodithioate, 321 
Diethyl (ethylthio) methyl 
phosphorodithioate, 321 
Diethyl (4-methylumbelli- 
ferone) phosphorothioate, 
318 
Differenzierungszentrum, 304 
Digestion 
of blood, 376 
Di-isopropylphosphorofori 
date, 343 
Dimetan, 324 
Dimethoate, 321, 323 
Dimethylcarbamates, 324-27 
Dimethyl (N-methylcarbam- 
oylmethyl) phosphorodi- 
thioate, 323 
Dimethyl-methylthio-3- 
methylphenyl phosphoro- 
thionate, 321 
Dimethyl (4-oxo-1,2, 3-benzo- 
tirazin-3-(4H-ylmethyl) 
phosphorodithioate, 321 
Dimethyl 2, 2, 2-trichloro-1 
n-butyryloxyethyl phos- 
phonate, 322 


119- 


Dimethyl] trichloro-1-hydroxy- 


ethylphosphonate, 314 
Dinitro compounds 
symptoms, 339 
Dinitrocresol, 211 
Dinitrophenol, 118-19 
Dipetalonema, 414, 416, 422 
Dipetalonema arbuta, 414, 428 
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Dipetalonema blanci, 414 
Dipetalonema grassi, 414 
Dipetalonema perstans, 414, 
418, 426, 427 
Dipetalonema reconditum, 414, 
416-17, 419, 421, 427 
Dipetalonema streptocerca, 
414, 417-18, 426 
Dipetalonema vite, 414, 416, 
421, 424, 426 
Dipetalonematidae, 413 
Diphosphopyridine nucleotide, 
103, 116, 121-23, 126 
reduced form, 103, 109-11, 
121-23, 125 
Diplogyniidae, 269 
Diprion hercyniae, 81, 85 
Diprion pini, 193-94 
Diptera 
diurnal rhythms, 142 
embryogenesis, 299-300, 
303, 308-9 
flight, 103 
hemolymph, 78 
nutrition, 15 
palaeoentomology, 290 
Dipterex, 314, 321-22 
Dirofilaria corynodes, 414, 
420, 428 
Dirofilaria immitis, 414, 
416-24, 427-28 
Dirofilaria magnilarvatum, 414 
Dirofilaria repens, 414, 416, 
420, 423-25, 428 
Dirofilaria scapiceps, 414, 428 
Dirofilaria subdermata, 414 
Dirofilaria tenuis, 414, 425 
Disease, 82 
microbial, 391-407 
plant disease vectors, 347-67 
and populations, 157, 159 
Dispersal 
of aphids, 159 
definition, 347-48 
f locusts, 159 
measuring, 348-51 
predators, 174-75 
and sampling, 201, 214 
Dispersion, 176, 179, 203 
Dissemination, 348 
Distributions, 151, 154 
chiggers, 229-35 
Di-syston, 321 
Ditaxineura, 286 
Diurnal rhythms 
anesthetics, 140 
bimodal rhythms, 142-43 
circadian rhythm, 131 
emergence rhythms, 143 
field work, 140-44 
lunar rhythms, 143-44 
natural period, 132, 135 
other than 24-hour, 136 
persistence, 131-32 
phase setting, 132 
environmental signals, 135 
established rhythm, 133-34 
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initiation, 132-33 
oscillator model, 134-35 
Dogs, 398, 405, 414 
Donkey, 415 
Dorsostigmata, 278 
Douglas, J. W., 9 
DOWCO-139, 327 
DPN 
see Diphosphopyridine 
nucleotide 
DPNH 
see Diphosphopyridine nu- 
cleotide, reduced form 
Dragonflies, 224 
Dreyfusia, 188 
Dreyfusia piceae, 174 
Drosophila, 11 
and chiggers, 224 
cleavage, 300 
diurnal rhythms, 131-36, 
139-40, 142 
egg structure, 296 
endoplasm, 299 
flight muscle, 105 
gastrulation, 303 
hemolymph, 81, 83, 89, 92 
nutrition, 31, 39, 44, 45 
polar body, 298 
pole cells, 301 
sterility genes, 296 
Drosophila funebris, 297 
Drosophila melanogaster 
abnormal embryogenesis, 298 
embryogenesis, 303, 306-7 
endoplasm, 299 
feeding techniques, 19 
hemolymph, 76, 81 
meiosis, 297 
minimum dietary levels, 17 
notch, 306 
nucleic acids, 20 
nutrition, 15-17, 
pole cells, 300 
respiration, 338 
sex chromosome, 18 
Drosophila subobscura, 142 
Drosophila viridis, 92 
Duboisia myoporoides, 34 
Ducks, 415 
Dusts 
abrasive, 338 


19, 44 


E 


East coast fever, 404 
Eastern encephalitis virus 
gut barrier, 376-78 
mechanical transmission, 
372-74 
mosquito infection, 374-76, 
381 
multiplication, 378-79, 382 
persistence, 385 
transmission, 382-83, 386-87 
Eastern equine encephalitis 
in ticks, 392 
transovarial passage, 392 
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Eclosion rhythm, 132-37 
Ecology 
and industrial melanism, 
245-61 
see also Behavior 
Ecosystem 
effect of sampling, 205, 209 
Ectoderm, 303, 305-6, 308 
Ectoparasites, 330 
as reservoirs, 391-407 
Ectropis bestortata, 247 
Ectropis consonaria, 249 
Egg, 295-96 
Egg development, 302-9 
Ehrlichia bovis, 398 
Ehrlichia canis, 398 
Ehrlichia ovina, 397-98 
Eleutherengona, 267, 273, 
275-76, 282 
Embioptera, 287-88 
Embryogenesis 
blastoderm, 301 
cleavage, 296-300 
cortex, 298-99 
development, 302-9 
control centers, 303-5 
movements, 303 
egg, 295-96 
reaction systems, 305-7 
regulation, 307-9 
endoplasm, 299 
fertilization, 296-300 
germ anlage, 301 
mechanics, 302 
meiosis, 296-300 
pole cells, 300-1 
twinning, 308 
yolk, 301-2 
Emergence cages, 213 
Emergence rhythms, 143-44 
Enarthronota, 267, 280 
Encephalitis 
dual infections, 385-86 
Japanese B, 374-75, 377- 
79, 381, 384 
Murray Valley, 376, 378- 
79, 381 
Russian spring-summer, 
93 


St. Louis, 375, 377-80, 
382, 385 

and ticks, 392-93 

West Nile, 375, 378-79, 
387 

see also Eastern encepha- 
litis virus and Western 
encephalitis virus 

Encephalomyelitis, 373 

Endeostigmata, 267, 273, 
282 

Endocrine secretion, 339 

Endoplasm, 298-300, 305-6 

Endrin, 343-44 

Endurance vigor, 38 

Ennomos, 256 

Entomological Society of Lon- 
don, 1, 9-10 
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Entomophagous birds, 194- 
95 


Entomophagous insects, 188- 
94 
accumulation, 192-94 
colonization, 192-94 
conservation, 191-92 
establishment, 189-91 
export, 188-89 
importation, 189-91 
mass rearing, 192-94 
promotion, 191-92 
utilization, 191-94 
Environment 
and predation, 164 
Environmental clocks, 137- 
38 
Environmental cycles, see 
Diurnal rhythms 
Environmental factors 
and virus transmission, 
352-61 
Environmental signals, 135, 


Environmental stress, 333, 
336, 338-39, 341 

Enzymes, 92-93 

respiratory, 109-15 

Ephemeroptera, 286 

Ephestia, 133-34, 137 

Epidemiology 

of chiggers, 237-41 

of scrub typhus, 237-41 

Epidermoptidae, 279 

Epilachna varivestis, 43, 47 

Epithelium, 103 

EPN, 314, 320 

Equine encephalomyelitis, 
373, 375, 378, 382, 387 

Erethizon dorsatum, 414 

Ereynetidae, 275 

Eriophyidae, 264, 275-76, 
279, 282 

Eriosoma lanigerum, 189 

Ermine moth, 187 

Erythraeodiea, 274 

Erythrocytes, 418 

Ethyl alkylphosphonic acid, 
315 


Ethylenediamine tetraace- 
tate, 127 

Ethyl N-ethyl ethylphospho- 
namidate, 315 

Ethyl ethylphosphonic acid, 
138 

Ethyl (ethylthio) ethyl ethyl- 
phosphonodithioate, 320 

Ethyl (ethylthio) ethyl ethyl- 
phosphonothiolate, 320 

Ethyl (ethylthio) methyl meth- 
ylphosphonothiolate, 321 

Ethyl 4-methyl-7-coumaryl 
methylphosphonothio- 
nate, 318 

Ethyl (4-methylthiophenyl) 
methylphosphonate, 321 

Ethyl p-nitrophenyl alkyl- 





phosphonates, 315-16 
Ethyl p-nitrophenyl ethyl- 
phosphonate, 315 
Ethyl nitrophenyl ethylphos- 
phonothionate, 318 
Ethyl nitrophenyl methyl- 
phosphonothionate, 318 
Ethyl-nitrophenyl phenyl- 
phosphonothionate, 314 
2-(Ethylthio) ethanethiol, 
320 
2-(Ethylthio) ethanol, 320 
(Ethylthio) methyl diethyl- 
phosphinodithioate, 321 
Etiella zinckenella, 189, 


Euglosselytridae, 288 
Euphydryas aurinia, 148 
Eupodes, 275 
Eupodidae, 275 
Eupodostigmata, 267, 273, 
276, 282 
Euproctis chrysorrhoea, 
184-85, 187 
European cabbage worm, 
184 
European chafer, 210 
Eurosta, 69 
Eurosta solidaginis, 68-69 
Eurygaster, 315 
Eurygaster integriceps, 187, 
193 
Euscelis, 308 
Euscelis plebejea, 304 
Euschongastia, 226, 230-32, 
234, 236-27 
Euschongastia i a, 395 
distribution, 231 
life history, 222-24, 237 
Euschongastia peromysci 
behavior, 226 
Euschongaster xerothermo- 
bia, 232, 234, 237 
Eusimulium, 415 
Eutrombicula, 225, 227, 
232, 236-39 
Evolution, 9 
industrial melanism, 245-61 
Ewingidae, 280 
Ewingidia, 267, 283 
Excretion, 344 
Exploitation, 164, 171-73 
Extinction, 148, 151-52, 177 
and man, 252 


F 


Fall webworm, 184-85, 190- 
91 

Fat body, 103 
Fecundity 

of predators, 175 
Fedrizziidae, 269 
Feeding techniques, 
Feronia madida, 135 
Fertilization, 296-300 
Fiévre boutonneuse, 396 


19-20 





Filarial worms, 413-17, 
420-21, 423-24 

Filariodea, 413, 416 

Filarioid nematodes 

development, 419-25 

infections, 416-21, 426-27 

transmission, 413-29 

Fir budworm, 188 

Fir tree woolly aphids, 188- 


89 
Flavoprotein, 111-12, 114- 
15 
Fleas 
and bacterial diseases, 
400-1 


and filariae, 414, 416-17, 
419, 422, 427 
and rickettsioses, 395, 397 
and typhus, 395 
Flies, 413, 426-27 
see also Diptera and 
specific names 
Flight 
activity, 141 
behavior, 366-67 
diurnal rhythms, 141-43 
measurement, 348-50 
muscles, 103-27 
Foleyella, 418, 428 
Foleyella brachyoptera, 414, 
427 
Foleyella dolichoptera, 415 
Foleyella duboisi, 415 
Foleyella ranae, 415 
Food, 29, 81 
Food plants 
and populations, 149 
varietal resistance, 22 
Forcipomyia velox, 415, 
Forest insects 


> 
t 


see specific names 
Formica, 4-5 
Formica polyctena, 193 
Formica rufa, 138, 193 
Formiococcus, 367 
Fossils, 263-64, 285-91 
Fox, W. Darwin, 1-2 
Francolinus pondicerianu 
414 
Freezing injury, 64-69 
bound water theory, 64-€ 
electrolyte concentration 
in, 70 
extracellular freezing, 
67-68 
intracellular freezing, 
67-69 
mechanics, 66-67 
salt-concentration in, 6€ 
-of-freezing, 67-69 
Freezing site, 67-69 
freezing "invasion", 68 
freezing "occupation", 68 
theory, 67-69 


Site 


Freezing-susceptible insects, 


63 


Freezing-tolerance, 63-73 
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animal cells, 67 

bound water, 64-65 
glycerol in, 70 
mechanics, 66-67 
site-of-freezing, 67-69 
Frit fly, 205, 210, 212 
Fruit flies, 41 

see also specific names 
Functional response, 164-73 
Fungi, 186-87 
Furchungzentrum, 303 
Fusarium nivale, 46 


G 


Gahrliepia, 230 
Galerucella luteola, 187 
Galleria (wax moth), i15, 
117-18, 127 
Galleria mellonella 
and Bacillus, 186 
hemolymph, 80-81, 85, 93 
insecticides, 335-36, 341- 
42 
microfilariae, 424 
nutrition, 36-37 
Gall midge, 213, 299 
Galumnidae, 280-81, 283 
Gamasidae, 271 
Gamasina, 267, 269-70 
Gamasoid mites, 400 
Ganglion cells, 298-99 
Gasterophilus, 83, 85, 87 
Gasterophilus intestinalis, 
Gastropacha quercifolia, 
256 
11, 30 
and industrial melanism, 
249-57 
Geographical distribution 
chiggers, 229-30 
169 
301, 303-5, 


Genetics, 


Geometrid, 
Germ anlage, 
308-9 
Germ band, 301, 304-5 
Gilpinia hercyniae, 159 
Gladiolus mosaic, 358 
Glosselytrodea, 287-88 
Glossina (tsetse flies), 

144, 405-6 
Glucose, 342 
Glucose-6-phosphate, 106 
Glutamate, 104-5, 116 
Glutamic acid, 343 
Glutamic dehydrogenase, 

342, 344 
Glutamine, 104-5, 343 
Glycerol, 63-64, 66-72, 76, 


to i 


141, 


Glycerophosphate, 106, 109- 
16, 119-27 


Glycogen, 87, 103-5, 122, 
127, 342 
Glycolysis, 120-21 


Glycosides, 211 
Glypta fumiferanae, 165, 170 
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Gnathosoma, 265, 282 
Goat, 415 
Gonderia, 404 
Gonodontis bidentata, 253- 
54 
Grasshopper, 31, 150 
sampling, 212-13, 350 
see also Locusts and speci- 
fic names 
Gravity 
and behavior of chiggers, 
227-28 
Greater wax moth, 186 
Greenhouse thrips, 320, 325, 
327 
Green peach aphid, 350 
see also Myzus persicae 
Groundnut rosette, 366 
Growth inhibitors, 45-47 
Growth rates 
requirements, 17 
Gryllus, 308 
Gryllus domesticus, 134 
Gustaviidae, 282 
Gut, 419-21 
Gut barrier, 375-77 
Guthion, 321 
Gyandromorphism, 298 
Gypsy moth, 185, 189, 192 


H 


Habrobracon, 45 

Habronema, 413 

Haeckel, E., 9 

Haemagogus, 375 

Haemagogus equinus, 384 

Haemagogus mesodentatus, 
384 

Haemaphysalis, 393, 396-97 

Haemaphysalis concinna, 


393, 401 
Haemaphysalis leachi, 396, 
405 


Haemaphysalis leporis- 
palustris, 396 
Haemaphysalis spinigera, 
393 
Haematobia atripalpis, 415 
Haemocoele, 424 
Haemolaelaps glasgowi, 397 
Haemolymph 
see Blood and Hemolymph 
Haemosporidia, 404 
Haglidae, 287 
Halacaridae, 266, 274, 276, 
282 
Halarachnidae, 276 
Hannemania, 236 
Hannemania hylae, 22 
Harvest mites, 221 
see also Chiggers 
Heart 
action, 339 
beat frequency, 334 
Heart-water fever, 398 


Heliothis peltigera, 186, 248 
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Heliothis zea, 335-36 
Heliothrips haemorrhoidalis, 
320, 325 
Hemerophila abruptaria, 253 
Hemimetabolous insects, 295 
Hemiptera 
encephalitis, 380-82, 385 
and filariae, 424 
nutrition, 15 
sampling, 207 
Hemizygopteron, 286 
Hemolymph 
amino acids, 80-82, 105 
amino sugars in, 86-87 
anions 
inorganic, 79 
biochemistry of, 75-95 
buffer capacity, 77 
carbohydrates in, 84-87 
cations 
inorganic, 77-79 
components 
inorganic, 77-78 
and encephalitis, 380-82, 
85 
enzymes in, 92-93 
flavin in, 88 
gas exchange, 77 
glycerol in, 87 
glycogen in, 87 
hydrogen-ion, 76-77 
and insecticides, 339 
lipids, 87 
and microfilariae, 424 
monosaccharides, 85 
and muscle respiration, 
103, 105 
nitrogenous compounds in, 
82-83 
organic acids, 83 
phenol oxidase in, 91-92 
phosphorus in, 84 
physical properties, 76-77 
pigments, 87-88 
proteins in, 88-93 
qualitative analyses, 80 
quantitative analysis, 80- 
81 
reducing substances, 
riboflavin, 88 
trehalose, 85-86 
tyrosinase, 92 
urea, 82 
volume 


84-87 


in insects, 76 
see also Blood 

Hemophilus parainfluenzae, 
34 

He morrhagi¢ 

Henslow, John S., 2-3 

Heptachlor, 327, 344 

Heteroptera, 288 

Heterostigmata, 267, 
278, 282 


274-75, 


Hexachloro endomethylene 
tetrahydrophthalan, 330 

Hexachloro hexahydro- metha- 
no-benzodioxathiepin ox- 


fevers, 393, 397 
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ide, 327-28 
Hibernation, 60, 69 
Histidine, 343 
Holometabolous insects, 296 
Holothyroidea, 266, 268, 282 
Homing 

in insects, 6 
Homoptera, 287-88 
Honey bee, 5, 7-8, 186, 320 
see also Apis mellifera 
Hooker, Joseph, 4-5 
Hope, F. W., 1 
Hormones, 339-40, 344, 421 
Horse, 405, 415 
Host 
animal, 391, 394, 407 
of chiggers, 235-37 
preference, 347 
range, 347, 352 
specificity, 235-36 
Host plants 
attractiveness, 211 
condition, 366 
growth, 209 
primary, 347-48, 353-54 
sampling, 204-5 
secondary, 347-48, 353-54 
sequence 

in virus transmission, 

352-59 

spacing, 365-66 
succession, 354-58 
susceptibility to virus, 

362-63 

and tolerance to TEPP, 49 
as virus reservoirs, 347 
water content, 354 

House fly, 41-43 
carbamates, 325 
cholinesterase inhibition, 

315-20, 322-26 

hyperactivity, 335 
insecticides, 315-30, 340- 
43 
Q fever, 399 
see also Musca domestica 
Humidity 

and chiggers, 224-26, 2 
and industrial melanism 

247 

see also Relative humidity 
Hunger, 164, 166-70, 173 
Hyalomma, 394, 398, 404-5 
Hyalomma excavatum, 405 
Hyalomma marginatum, 396, 

405 
Hyalomma savignyi, 405 
Hyalomma scupense, 405 
Hyalophora, 88 
Hyalophora cecropia, 64, 

69, 83-91, 93 
Hydracarina, 277 
Hydrachnellae, 266, 274, 

276-78, 282 
Hydrous piceus, 87 
Hydrozetes, 279, 282 
Hylemya, 31, 189 


28 





Hymenoptera 
embryogenesis, 297, 299, 
307-8 
fossils, 290-91 
hemolymph, 78 
muscles, 103 
parasites, 190, 193 
Hypera postica, 153 
Hyperaspis campestris, 193 
Hyphantria cunea, 170, 184- 
85, 187, 190 
Hypochthoniidae, 275, 279, 
281, 283 
Hypoderm, 306 
Hyponomeuta, 187 
Hyponomeuta malinellus, 
186 
Hypostigmata, 272 


I 


Icerya purchasi, 189 
Icosiella neglecta, 415, 427 
Ideliidae, 287 
Imagochryselis, 221 
Indian tick typhus, 396 
Industrial melanism ) 
air pollution, 252-53 
behavioral differences, 
258-60 " 
larvae, 259 
mating, 259 
definition, 245 
distribution, 249 
genetics, 253-57 
origin, 248-52, 260-61 
physiological differences, 
258-60 
viability, 258-59 
and predation, 246, 249, 
257-58 
previous work, 246-49 ' 
spread, 249-52 
Inocellia, 289 
Inocellidae, 289 
Inorganic phosphate, 103, 
108, 115, 118, 125, 127 
Inositol, 16 
Insecticide 
DDT, 28 
nicotine, 28 
and nutritional factors, 
27-49 
R genes, 27-28 
rotenone, 28 
solutions, 27 
effects, 28-30 
Insecticides 


acid esters, 313, 


res‘stance 


thenetic 


carbami 
324-27 

hemistry, 313-20 

hlorinated hydrocarbons, 
313 

cyclodiene, 335 

definition, 333 

mode of action, 313, 
45 


333- 





intermediary metabolism, 
341-44 
neuroendocrine function, 
339-40, 344 
symtomatology, 335-38 
organic, 313-30 
organochlorine compounds, 
313, 327-30 
organophosphorus com- 
pounds, 313-24 
phosphinic acid esters, 
314-22 
phosphonic esters, 314-22 
residues, 313 
search for, 313-14 
susceptibility to, 36 
see also specific compounds 
Insecticide tolerance 
see Insecticide resistance 
Insectivorous plants, 7 
Insect losses, 202, 204-5, 
209 


Insect nutrition 
see Nutrition 
Integrated control, 192-94 
Interference, 164, 171-73, 
175, 177 
Internal clock, 132, 137-38, 
143 
Ion binding, 78 
Ionic balance, 79 
Iphiopsidae, 271 
Iphita limbata, 334 
Irradiation, 336 
Isodrin, 344 
Isolan, 324-25 
1-Isopropyl-3-methylpyra- 
zolyl-5 dimethylcarba- 
mate, 324 
m-Isopropylphenyl N-methyl- 
carbamate, 325-27 
Isoptera, 286 
Ixodes, 272, 396 
Ixodes granulatus, 393 
Ixodes hoiocyclus, 396 
Ixodes laguri, 397 
Ixodes persulcatus, 393 
Ixodes ricinus 
and Babesia, 405 
and encephalitis, 392-93 
and rickettsioses, 397-98 
Ixodes tertarius, 272 
Ixodidae, 267, 271-73, 282 
Ixodides, 265-68, 270-73, 
282 
fossils, 264, 272 
Ixodoidea 
see Ixodides 


J 


Japanese beetle, 210 
Japanese B encephalitis, 
374-75, 377-79, 381, 
384, 386-87, 392 
Japanese caterpillar, 76 
Jassus indicus, 359 
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Jenyns, Leonard, 1, 2 
Jurina, 288 
Jurinidae, 288 


K 


Kedani, 221 
Ketoglutarate, 104, 116, 343 
Krebs cycle, 115, 125-27 


L 


Labidostommidae, 275 
Labidostommoidea, 267 
Lactuca sativa, 28 
Laelaptidae, 271 
Larch bud moth, 184 
Larch sawfly, 77 
Lasiocampa quercus, 256-57 
Lasioderma serricorne, 22, 
47 
Lasiohelea taiwana, 374 
Latigastra, 264 
Leafhoppers 
host plants, 354-58 
movements, 350-52, 365 
sampling, 349-50 
Leaf miners, 59 
see also specific names 
Leeuwenhoekia major, 400 
Lemmatophoridae, 287 
Lepidoptera 
Cossidae, 290 
and ants, 193 
embryogenesis, 300, 307-8 
emergence rhythms, 143 
fatty acid, 16 
fossils, 289-90 
hemolymph, 80, 82-83, 88, 
90, 93 
industrial melanism, 245- 
61 
microbial control, 185 
nutrition, 15-16 
pollination, 7 
sex, 6, 8 
eptinotarsa, 306-8 
eptinotarsa decemlineata 
and Beauveria, 186 
embryogenesis, 302, 307 
fertility in, 21 
nutrition, 22, 31 
and parathion, 335-38 
eptomastix dactylopii, 
190, 193 
eptospira ballum, 403 
.eptospira pomona, 403 
eptospirosis, 403 
.eptotrombidium, 222-23, 
228, 230-32, 235-40 
,epus americanus, 414 
ethanes, 338 
thocerus, 165, 167-68 
sucine, 343 
sucophaea, 105 
eucophaea maderae, 336- 
37 
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Lice 
and disease, 395, 401 
Life tables, 152-55, 159-60 
Life zones, 151-52 
Light 
and alatae, 354 
and behavior of chiggers, 
226-28 
and diurnal rhythms, 132- 
42 


and flight, 351 
orientation, 137-38 
Light traps, 209-10, 226 
Lima-bean pod borer, 189, 
191 
Lindane, 37 
mode of action, 340, 343 
Lindorus lophanthae, 189- 
90, 192 
Liomopteridae, 287 
Lipids, 87, 104, 106 
Liroaspina, 267 
Liromyza trifolii, 21 
Listrophoridae, 276, 279- 
80 
Lithocolletis messaniella, 
189 
Litomosoides carinii, 415- 
16, 419-21, 426, 428 
Loa, 417, 426 
Loa loa, 415, 417, 421, 426- 
27 
Locusta, 79 
Locusta migratoria 
embryogenesis, 307 
flight muscle, 104-5, 107, 
112-13, 115, 118-20, 
123-24, 126 
and rotenone, 342 
Locustana pardalina, 307 
Locusts 
behavior, 180 
dispersal, 159 
hemolymph, 79 
population equilibria, 149 
sampling, 213 
see also specific names 
Lophioneuridae, 288 
Louping-ill, 393 
Loxostege sticticalis, 69, 72 
165 
Lubbock, John, 1, 10 
Lunar rhythms, 143-44 
Lycaena dispar, 148 
Lycia hirtaria, 256 
Lycopodium equisetum, 32 
Lygus bugs, 28 
Lymantria monocha, 192, 
254 
Lysine, 343 


’ 


M 


Macacus irus, 414 
Machrochelidae, 264 
Macromischoides, 367 
Macropsis fuscula, 359 
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Macropsis scotti, 359 
Macrosiphum euphorbiae, 353 
Macrosiphum pisi, 28, 350 
Macrosteles fascifrons, 352 
Macrothylacea rubi, 80 
Madeira insects, 4 
Madeira roach, 336 
Malacosoma neustria, 186- 
87, 193 
Mala-oxon, 323 
Malaria parasites, 423 
Malathion, 318, 323 
mode of action, 342-43 
Malpighian tubules, 334, 344, 
420-22, 423-25 
Mammals, 166, 174, 178 
Mansonella ozzardi, 415 
Mansonia, 414 
Mansonia lingipalpis, 414, 
419, 426 
Mansonia perturbans, 387, 
414 
Mansonia uniforms, 414, 428 
Marking and recapture, 213, 
257 
Mass rearing, 192-94 
Mathematical models, 160, 
163-81, 203-4, 214-15 
Mayflies, 131, 143-44 
Mazarine blue, 148 
Mealybugs, 349, 351, 353, 
358, 360, 367 
Mealworms 
see Tenebrio 
Mecoptera, 289-90, 291 
Mediterranean flour moth 
see Anagasta kuhniella 
Mediterranean fruit fly, 191 
Megalodacne, 135 
Megaloptera, 289 
Meganeuridae, 286 
Meganisoptera, 286 
Megascoptera, 236 
Megasecopteroidea, 286 
Megisthanidae, 209 
Meiosis, 296-300 
Melanism 
classification, 245-46 
see Industrial melanism 
Melanoplus bilituratus, 22 
Melanoplus bivittatus, 335 
Melanoplus differentialis, 
308 
Melanoplus femur-rubrum, 
28 
Melanoplus mexicanus, 31 
Meldola, R., 10 
Melipona, 5 
Melitaea athalia, 148 
Melitaea harrisii, 149 
Melolontha melolontha, 
87 
Meningoencophalitis, 393 
Mericia ampelus, 190 
Meriones lybicus, 414, 426 
Meropidae, 290 
Mesephemera, 286 


186- 
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Mesoderm, 303-7 
Mesoleuctra gracilis, 287 
Mesostigmata, 264-73, 282 
Messor semirufus, 135 
Metabolism, 341-44 
dietary protein, 17 
processes, 19-20 
respiratory, 103-27 
ribonucleic acid, 19-20 
sterols, 20 
Metaldehyde, 211 
Metarrhizum anisopliae, 187 
Metastigmata 
see Ixodides 
Metatetranychus ulmi, 147, 
192 
Meteorus hyphantriae, 190 
1-Methoxycarbonyl-1-pro- 
pen-2-yl dimethyl phos- 
phate, 321 
Methyl carbamates, 324-27 
Methyl! S- (1, 2-dicarbometh- 
oxy)ethyl methylphos- 
phonodethioate, 318 
Methyl! dichlorophenyl 
methylphosphonothionate, 
320 
2-(3-4-Methylenedioxyphen- 
oxy)-3, 6, 9-trioxaunde- 
cane, 325 
Methylenedioxyphenyl 
synergists, 325 
Methyl eugenol, 211 
Methyl! iso-butyl ketone, 206 
Methyl p-nitrophenyl methyl- 
phosphonothionate, 318 
Methylphosphonates, 314-15 
Methyl phosphonothionate, 
321 
Mexican bean beetle, 327 
Microanalysis, 75-76 
Microbial control, 183-94 
bacteria, 185-86 
fungi, 186-87 
protozoa, 184-85 
viruses in, 183-84 
Microbial diseases, 391-407 
arthropod reservoirs, 391- 
407 
virus, 391 
Microbracon hebetor, 342 
Microclimates 
and chiggers, 230-33 
Microdon, 143 
Microenvironment 
and flight, 351 
Microfilariae, 413-29 
periodicity, 417 
Microfilaria fijiensis, 415 
Microhabitat, 203 
Microphanurus semistriatus, 
194 
Microptymatidae, 290 
Micropyle, 295 
Mid-gut, 103, 375-77 
Migration 
active, 348 





definition, 347-48 
measuring, 348-51 
passive, 348 
population, 148, 151 
and wind, 351-52 
Milk residues, 313 
Mimicry, 8, 11, 169, 179-80 
and industrial melanism, 257 
Miomatoneurella, 287 
Miomoptera, 287 
Mirid bugs, 59, 213 
see also specific names 
Mites 
and bacterial diseases, 400 
cold-hardiness, 519 
and encephalitis, 392 
and filariae, 419 
and phlebotomus fever, 
as predators, 174, 178 
and rickettsioses, 395-400 
sampling, 206-8, 349-50 
and typhus, 395 
see also Acarina and 
Chiggers 
Mitochondria, 103-27 
and cytoplasm, 120-24 
oxidative phosphorylation, 


394 


115-20 
and respiratory activity, 

124-27 ’ 
respiratory enzymes, 109- 

15 


Miyatrombicula, 236 
Mode of action 
definition, 333 
of insecticides, 333-45 
Modes of resistance, 36-37 
Mole cricket, 210 
Monema flavescens, 70, 76 
Monkey, 415 
Monethanolamine oleate, 
207 
Monogynaspida, 267, 
70, 282 
Monpsyllus anisus, 229 
Monosaccharides, 85 
Monura, 285 
Moonlight, 141 
Mortality, 155-59 
Mosquitoes 
and chiggers, 224 
and CO9, 229 
cold-hardiness, 59 
diverticula, 374 
endoplasm, 299 
feeding, 374 
gut barrier, 375-77 
gut lag period, 381 
hibernation, 384-85 
and insecticides, 320, 341 
and microfilaria, 414-29 
peritrophic membrane, 
376-77 
predators, 165 
salivary glands, 380-83, 
386 
sampling, 210 


269- 





transovarian transmission, 
386-87 
and tularenia, 400 
and virus diseases, 391-92 
virus transmission 
biological, 374-87 
mechanical, 371-74 
and yellow fever, 391 
see also specific names 
Movements, 347-52 
defintion, 347-48 
intrahost, 353 
leafhopper, 350 
measuring, 348-51 
Moulting, 339 
Miller, Fritz, 7-8 
Murray Valley encephalitis, 
376, 378-79, 381 
Musca, 44-45 
Musca domestica (house fly) 
cholinesterase inhibition, 
315-20, 322-26 
coenzyme Q, 111 
DDT-tolerance in, 28 
dieldrin, effect on, 28 
flight muscle, 104-9, 112- 
13, 115-20, 123-24, 127 
glycogen, 103-5 
and insecticides, 336-37 


nutrition, 16, 28-29, 36-45, 


47 
parasitism, 165, 170 
proportions of nutrients, 
17 
sterol requirement, 16 
Musca domestica vicina, 28, 
47, 92 
Muscle activity, 342 
Muscles, flight, 103-27 
amino acids, 104-6 
chemical composition, 
103-9 
glycogen, 103-5 
and mitochondria, 103-27 
oxidative phosphorylation, 
115-20 
respiratory enzymes, 109- 
15 
Mycetome, 301 
Myobiidae, 276 
Myoblasts, 299, 306 
Myxoma virus, 371 
Myzus persicae 
behavior, 266 
flight, 350-51, 364, 367 
hosts, 353, 358, 364, 366 
intrahost movements, 353 
nutrition, 28, 35 
overwintering, 360, 365 
population, 363 
and temperature, 360 
and weather, 360 


N 


Nagana, 406 
Nairobi sheep disease, 394 
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Nannochoristidae, 290 
1-Naphthyl N-methylcar- 
bamate, 313, 324 
Nasonia vitripennis, 165, 
170 
Natural selection, 10 
Necator, 229 
Necrotaulidae, 290 
Nematodes 
cold-hardiness, 70 
and chiggers, 225 
in arthropods, 414 
transmission, 413-29 
Neodiprion sertifer (Euro- 
pean pine sawfly), 165, 
171, 174, 179, 184 
Neoschongastia, 227-31, 
236-37 
Neoschongastia americana 
solomonis, 236 
Neoschongastia carveri, 236 
Neotrombicula, 230, 234, 
236-37, 239 
Nephroso-nephritis, 397 
Nerve activity, 334 
Nervous tissue, 381 
Nets, 212-13 
Neuroendocrine function, 
339-40, 344 
Neuroptera, 286, 289, 300, 
308 
Neuropteroidea, 289 
Neurosecretion, 333-35, 
339-41 
Neurotoxins, 340-41 
Nicotiana, 32-33, 35-36 
Nicotiana glauca, 33 
Nicotiana glutinosa, 32-33 
Nicotiana rustica, 33 
Nicotiana sylvestris, 33 
Nicotiana tabacum, 33 
Nicotine, 33-38 
tolerance to, 36-38 
Nicotine alkaloids, 32 
biogenesis, 32-34 
effect on, 36 
Aphis fabae, 35-36 
celery leaf tier, 36 
milk weed bug, 36 
physiological action, 34- 
36 
Nitrogenous compounds, 82- 
83 
Nitrophenol, 315, 319-20 
Nitrophenyl dialkylphos- 
phinates, 319 
Nitrophenyl dipropylphos- 
phinate, 319 
Noctuids, 254 
Nomadacris septemfasciata, 
157 
Nonagria dissoluta, 261 
Nosema bombycis, 185 
Nosema lymantriae, 185 
Nosopsyllus fasciatus, 229 
Notonecta, 302-3 
Notostigmata, 266-68, 282 


459 


Nucleation, 57-63 
agents, 58, 61 
efficiency, 59 
and contact moisture, 60 
and food, 58-60 
and freezing, 57-62 
inhibiting, 63 
time influence, 60-62 
Nucleic acids, 16 
beneficial effects, 16 
larval requirement, 16 
Numerical response, 164- 
65 
Nun moth, 192 
Nutrition 
amino acids, 15-16 
axenic, 13-14 
chemically defined diets, 
14-15 
carbohydrates, 16 
digestion, 16 
ecological significance, 
20-23 
egg albumen, 15 
feeding requirements, 13 
food plants, 20 
genetic basis, 18-19 
growth rates, 17-18 
holidic, 13 
and insecticide resistance, 
27-49 
insecticide tolerance 
genetic effects, 30-32 
thentic effects, 28-30 
meridic, 13 
metabolic processes, 19 
methods of study, 13-15 
mineral requirements, 16 
nutritive efficiency, 17 
optimal nutrition, 17-18 
proline, 16 
proteins, 15 
qualitative requirements, 
15-18 
quantitative requirements, 
17 
rate of intake, 17 
selection, 30 
sugars, 16 
transmission of bacter- 
oids, 16 
unnatural food, 14 
vitamins, 16 
xenic, 13 
water, 17 
Nuttalliellidae, 267, 272- 
73, 282 
Nygmia phaeorrhoea, 184 
Nymphochrysalis, 221 


oO 


Octostigmata, 280 
Odonata, 78, 287, 307-8 
Odonatoidea, 286 
Oecophylla, 367 
Oedischiidae, 287 
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Olive fruit fly, 191 
Onchocerca, 413 
Onchocerca cervicales, 414, 
424 
Onchocerca gibsoni, 415 
Onchocerca gutturosa, 415 
Onchocerca volvulus, 415, 
418, 420-21, 424, 426- 
27 
Onchocerciasis, 416 
Onchocercinae, 413 
Oncopeltus fasciatus, 36, 
42, 78, 80 
Onion thrips, 349 
Onychopalpida, 266, 268-69 
Onychophora, 264 
Oocysts, 423-24 
Ooencyrtus kuwanai, 189, 
193 
Ooplasm, 295-96, 299, 305 
Operophtera brumata, 188 
Opilioacaridae, 266, 268- 
69, 282 
Opilioacarina, 268 
Opilioacarus, 265 
Opiliones, 264-67, 282 
Opius concolor, 191 
Oporinia dilutata, 254 
Orchids, 7 
Organic insecticides 
chemistry, 313-30 
see also specific com- 
pounds 
Organic phosphate esters, 
Organochlorine compounds, 
327-30 
Organophosphorus com- 
pounds 
chemistry, 313 
mode of action, 313, 344 
structure, 314 
symptoms, 336-37 
Oribatei, 267, 274-75, 278- 
83 
Oribatoidea, 280 
Oriental fruit flies, 211 
Orientation, 137 
Ornithodoros, 272 
Ornithodoros coniceps, 392 
Ornithodoros erraticus, 402 
Ornithodoros hermsi, 402 
Ornithodoros lahorensis, 
399, 401 
Ornithodoros moubata, 
402-3 
Ornithodoros nicollei, 385, 
402 
Ornithodoros parkeri, 402 
Ornithodoros talaje, 402 
Ornithodoros tartakovskyi, 
402, 414 
Ornithodoros tholozani, 
402-3 
Ornithodoros turicata, 402-3 
Ornithofilaria fallisensis, 
415, 417, 423 
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Ornithonyssus bacoti 
CO» response, 229 
and filariae, 415, 419, 
426, 428 
and Rickettsia, 395, 398 
Orthodichlorbenzene, 208 
Orthopodomyia signifera, 
375-76 
Orthoptera 
embryogenesis, 297, 
307-8 
fossils, 287 
hemolymph, 78 
nutrition, 15 
Orthopteroidea, 286-87 
Oswaldofilaria chlamydo- 
sauri, 415 
Otobius lagophilus, 395 
Otobius megnini, 399 
Outbreak centres, 149, 157 
Oviposition, 334, 336 
Oviposition cycles, 141 
Oxaloacetate, 343 
Oxidative metabolism, 342- 
43 
Oxidative phosphorylation, 
115-20 
Oxon-esterases, 39-40 
Oxyspirura mansoni, 413 


P 


Pachygnathidae, 275 
Pachygnathoidea, 267 
Palaeacaridae, 281, 283 
Palaeacariformes, 267, 280 
Palaeacarus, 265, 281 
Palaeodictyoptera, 285, 

291 


Palaeodictyopteroidea, 285- 
86 

Palaeoentomology, 263-64, 
285-91 

Palaeogamasus, 271 

Palaeomantoidae, 287 

Palaeouropodidae, 271 

Palleles, 39 

Pamphobeteus tetracanthus, 
34 

Panaxia dominula, 259 

Panorpidae, 290 

Panstrongulus megistis, 406 

Paoliidae, 287 

Papilio machaon hippocra- 
tes, 70 

Parafilaria multipapillosa, 
413, 415 

Paranitrophenol, 315, 319- 
20 


Para-oxon, 316 
Paraputo, 367 
Parasitengona, 267, 273, 
276 
Parasitenini, 273-74, 282 
Parasites 
characteristics, 166-72 
food of host, 21 





functional response, 165- 
69 
and population, 157-60 
and temperature, 78 
see also Entomophagous 
insects 
Parasitism 
see also Disease and 
Predation 
Parastigmata, 271 
see Uropodina i 
Parasyndemis histrionana, 
189 
Parathion, 36, 315, 318, 
321 
symptoms, 335-37, 344 
Paratydeidae, 273 
Parhypochthonius, 281 
Parthenogenesis, 222, 297, 
298 
Pasteurella tularensis, 400 
Pectinophora gossypiella, 
15 
Pediculus humanus, 401 
Pelopidae, 281 
Pentatrichopus fragaefolii, 
361 
Peppered moth, 249 
Pepsis, 3 
Perillus bioculatus, 191 
Periplaneta, 78-79, 91, 
105, 115, 118-19 
Periplaneta americana 
DDT tolerance, 28 
diurnal rhythms, 132-36, 
139-41 
effects of stress on, 335 
hemolymph, 78, 86, 90 
inositol required by, 17 
and insecticides, 335, 
337-40, 342-44 
internal clock, 138-39 
neurosecretion, 334, 340 
nutrition, 28, 35, 38, 40 
respiration, 338 
Periplasm, 295 
Peritrophic membrane, 
376-77, 420 
Permoberothidae, 288 
Permosialidae, 289 
Petrobius maritimus, 78- 
79 
pH, 76-77 
Pharyngeal pump, 374 
Phasmids, 308, 310 
Phenology, 209, 361, 364 
Phenol oxidase, 91-92 
Phenyl N-methylcarbamates, 
324-27 
1- Phenyl-3-methylpyrazolyl- \ 
5 dimethylcarbamate, 
324 


Phenylphosphonic acid, 314 
Phigalia pedaria, 254 
Phlebotomus, 406 
Phlebotomus fever, 394 
Phlebotomus papatasi, 394 





Phorate, 321 
Phormia, 93, 105-6, 108-9, 
119, 123-24, 126-27 
Phormia regina 
alternative requirements, 
16 
hemolymph, 85-86 
and insecticides, 337, 339, 
342 
methionine, 19 
Phosdrin, 321 
Phosphagen, 107-8 
Phosphates 
high energy, 341-42, 345 
inorganic, 103, 108, 115, 
118, 125, 127 
Phosphinates, 319-21 
Phosphinic acid esters, 314 
22 
Phospholipids, 104, 106 
Phosphonates, 314-22 
Phosphonic acid, 318 
Phosphonic esters, 314-22 
Phosphoric acid, 314-15, 
321-22 
Phosphoric acid amides, 314 
Phosphoric acid ester, 314, 
321, 323-24 
Phosphorodithioic acid, 314 
Phosphorothioic acid, 314, 
320 
Phosphorus, 84 
Phosphorylation, 106, 115- 
20 
Photoperiod 
diurnal rhythms, 133-34 
Phragmatobia fulginosa, 301 
Phthalazines, 328-29 
Phthiracaridae, 280 
Phyllocoptidae, 276 
Phylogeny 
of Arachnida, 263-64 
defintion, 263 
of insects, 291 
of mites, 263-83 
Physical factors 
and virus transmission, 
347, 359-61 
Physiology 
and insecticides, 333-45 
of internal clocks, 138-40 
of neurosecretion, 333-35, 
339-40 
and plant virus transmis- 
sion, 366-67 
Phytodecta olivacea, 155-56, 
158 
Phytophagous pests, 21 
Pi 
see Inorganic phosphate 
Pierce's disease, 362 
Pieris brassicae, 21, 79, 
184-86 


Pieris rapae (cabbage butter - 


fly) 
and Bacillus, 185 
coenzyme Q, 111-12 
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nutrition, 32, 36 
Piesma, 361 
Piesma cinerea, 360 
Piesma quadrata, 347, 360, 
362 
Pigments 
cytochromes, 109-15 
genetics, 88 
in hemolymph, 87-88 
Pine caterpillar, 194 
Pine processionary cater- 
pillar, 184, 193 
Pine sawfly, 184, 193 
Pink bollworm, 209 
Piperonyl butoxide, 325-27 
Piroplasmata, 404 
Pisum sativum, 34 
Plague, 401 
Plant resistance, 21 
Plants 
effects of chemicals on, 21 
Plant viruses, 371 
Plant virus transmission 
behavior factors, 366-67 
ecological aspects, 347-67 
host plant sequence, 352- 
59 
physical factors, 359-61 
vector movements, 347- 
52, 363-64 
virus source, 361-63 
host plant spacing, 366 
physiological factors, 366- 
67 
weeds, 355 
Plasmodium gallinaceum, 
424 
Plasmodium relictum, 423 
Platycnemis, 303-4, 306, 
308 
Platycnemis pennipes, 302 
Platysamia, 111 
Plecoptera, 287 
Pleuromerengona, 276 
Plutella maculipennis, 189 
Podapolipodidae, 274 
Podisus maculiventris, 170 
Podogona, 264 
Podophyllum, 46 
Poisons, 333 
Poisson distribution, 154, 
203, 232 
Polar body, 296-99 
Pole cells, 300-1 
Polia nebulosa, 255-56 
Pollination, 7 
Pollinia, 7 
Polyembryony, 308, 310 
Polygonia c-album, 148 
Polymorphism, 245-61 
Popillia japonica 
hemolymph, 87, 91 
and insecticides, 36, 337, 
339, 342 
Population 
age structure, 155-57 
competition, 149-50 
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control, 149-51 
and climate, 150-52 
density-dependent, 149- 
51, 153 
definition, 147 
dynamics, 152 
equilibria, 148-49, 153 
growth, 215 
indices, 202 
life tables, 152-55, 159-60 
mortality, 153, 155-59 
movements, 148, 151, 159 
natural, 147-60 
oscillations, 175-77 
and predation, 163-81 
prediction, 153, 159-60 
sampling, 154-58, 201-15 
theory, 147, 149-50, 153, 
158, 163-81 
time scale, 152 
Porthetria dispar, 185, 192 
Potasan, 318 
Potato aphids, 350 
Potato leaf-roll, 363-66 
Potato virus Y, 363, 365 
Poulton, E. B., 9 
Povilla, 143 
Precipitation, 235, 241 
Predation 
basic components, 163-78 
functional response to 
predator, 170-73 
functional response to 
prey, 164-70 
numerical response, 173- 
‘e 
total response, 177-78 
density-dependent, 176-77 
and environment, 164, 178 
exploitation, 164, 171-73 
functional response, 164- 
73 
industrial melanism, 249, 
256-58 
interference, 164, 171-73, 
175, 177 
predator characteristics, 
164, 166-76, 179-80 
predator density, 163-64, 
170-78 
prey density, 163-64, 169, 
171, 174-77 
prey characteristics, 164 
167, 170, 178, 180 
prey distribtuion, 179 
principles, 163-81 
subsidiary components, 
164, 168, 178-80 
time delays, 175-76 
Predator 
characteristics, 164, 166- 
80 
dispersal, 174-75 
hunger, 164, 168-70 
numberical response, 173- 


and populations, 157-60 
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specificity, 178 
vertebrate, 165, 169-70, 
173-74, 178 
see also Entomophagous 
insects and Predation 
Prediction, 201 
Premunition, 391, 397, 404-5 
Primates, 414 
Pristiphora abietina, 192 
Pristiphora erichsonii, 77 
Prodenia, 82 
Prodenia eridania, 23, 38, 
77, 81 
Prohemerobiidae, 289 
Proline, 104-5, 343 
Promata, 267, 273, 282 
Pronucleus, 296-97 
Prophalangopsidae, 287 
Propyl isome, 325 
Propyl-4-methylpyrimidyl-6 
dimethylcarbamate. 
324 
Prospaltella berlesei, 189-90 
Prospaltella fasciata, 150 
Prospaltella perniciosi, 190 
Prostigmata, 266-68, 275, 
278-81, 283 
Protacarina, 264 
Protacarus crani, 264, 275, 
281 
Protanisoptera, 286 
Protastigmata, 278 
Protein 
antibodies in, 93 
as antigens, 90 
characterization, 88-93 
in clotting, 91 
metabolism, 90 
in muscle, 104 
precipitation, 90 
as reserve, 91 
sedimentation, 90 
separation, 89 
Protoblattoidea, 286 
Protomecoptera, 289 
Protoparce sexta, 32, 36 
Protoperlaria, 287 
Protoprosbolidae, 288 
Protorthoptera, 287 
Protozoa, 184-85 
Protozoan diseases, 403-7 
Prunus amygdalus, 47 
Pseudaphycus malinus, 190 
Pseudaulacaspis pentagona, 
189, 299 
Pseudococcus, 189, 315 
Pseudococcus citri, 189 
Pseudococcus njalensis, 367 
Pseudohymen, 286 
Pseudomittia arenaria, 136 
Pseudomonadales, 185 
Pseudomonas chlororaphis, 
185-86 
Pseudoscorpionida, 264, 
267 
Psocids, 288 
Psocoptera, 288 
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Psocopteroidea, 287 
Psorophoa, 373 
Psorophora confinnis, 422 
Psoroptidae, 280 
Psoroptidia, 267, 280, 283 
Psoroptoidea, 20 
Psyllids, 213 
Pterogasterina, 267, 281, 
283 
Pterophorus monodactylis, 


Pteropus hawaiiensis, 415 
Pterygota, 286 
Ptinus, 133 
Ptyctima, 267, 281 
Pullus impexus, 174 
Pulvinaria floccifera, 193 
Pyemotidae, 274 
Pyramat, 324 
Pyrausta nubilalis 

and Bacillus, 185-86 
feeding behavior, 21 
growth inhibitor, 46 
nutrition, 21 

sampling, 209 
Pyrethrins 

and amino acids, 343 
detoxication, 40-42 

and house-fly hyperactivity, 

335 

susceptibility, 36 
synergists, 47, 325 
Pyrethrum 

mode of action, 340 

and oviposition, 336 
Pyridine nucleotide, 116 
Pyrolan, 324-25 
Pyruvate, 104, 116, 121, 343 


Q 


Q fever, 394, 399-400 
Queensland tick typhus, 396 
Quick decline, 363 


R 


Raccoon, 414 
Rain, 150, 157, 360 
Rana, 414-15 
Raphidioptera, 289 
Raphignathidae, 274 
Raphignathoidea, 274 
Rauwolfia, 46 
Red mite, 192 

see also specific names 
Reducing substances, 84-87 
Red-water, 404 
Regurgitation, 335-36 
Relapsing fevers, 401-3 
Relative humidity 

and flight, 351-52, 354 

and respiration, 338 

and water regulation, 337 
Repellents, 210 
Reproductive increase, 150 
Reproductive organs, 334 





Reservoirs 
definition, 391 
of disease, 391-407 
Residues, 313 
Resistance 
to carbamates, 325-26 
to insecticides, 314, 321 
and stress, 341 
see Insecticide resistance 
and Plant resistance 
Respiration 
control, 124-27 
and insecticides, 338-39, 
341-42 
and muscles, 103-27 
Respiratory chain, 110-11 
Respiratory enzymes, 109- 
15 
Respiratory quotients, 338- 
39 


R genes, 27-28 

Rhabdochona ovifilamenta, 
413 

Rhagidiidae, 275 

Rhipicephalus, 396, 398, 
404-5, 414, 422 

Rhipicephalus appendicula- 
tus, 394, 396, 404 

Rhipicephalus evertsi, 403, 


Rhipicephalus neavei, 404 
Rhipicephalus sanguineus, 
395-98, 405, 414 

Rhizoglyphidae, 280 
Rhodinius prolixus, 83 
Rhombomys opimus, 414 
Rhynchota, 286 
Rhythms 

see Diurnal rhythms 
Rice-borer moth, 142 
Rice weevils, 21 
Ricinulei, 264, 271 
Rickettsia, 394 
Rickettsia australis, 396 
Rickettsia conorii, 396-97 
Rickettsialpox, 395, 398 
Rickettsia pavlovskii, 397 
Rickettsia phagocytophila, 


396 

Rickettsia prowazekii, 394- 
95 

Rickettsia rickettsii, 395- 
97 


Rickettsia siberica, 397 
Rickettsia simus, 396 
Rickettsia tsutsugamushi, 
399 
Rickettsia typhi, 395 
Rickettsioses, 394-400 
mite-borne, 398-99 
tick-borne, 395-400 
Rift Valley fever virus, 376 
Roach, 38, 41-42, 45, 78 
see also specific names 
Rocky Mountain spotted 
fever, 394-96 
Rodolia cardinalis, 189 





Rohm and Haas C-140, 327 
Romalea microptera, 137, 
139 
Rotenone, 36, 47 
mode of action, 342 
symptoms, 338-39 
Rubus stunt, 359 
Russian spring-summer en- 
cephalitis, 393 
Ryania, 335 
Ryanodine, 335, 338 


Ss 


Sabethes chloropterus, 384 
Saint Louis encephalitis, 
375, 377-80, 382, 384- 
85, 387, 392 
Salivary glands, 380-83, 
386 
Saltatoria, 287 
Samia cynthia, 85, 91 
Sampling 
aphids, 348-50, 364 
bias, 205, 212, 215 
chiggers, 223-24 
crop pests, 201-15 
reasons, 201 
in space, 202-4 
efficiency, 203-4, 209 
emergence cages, 213 
extraction mechanics, 201, 
205-8 
hosts, 204-5, 209 
growth, 209 
insects, 205-8 
activity, 209 
direct assessment, 205-6 
large numbers, 208 
separation, 206-8 
leafhoppers, 349-50 
mark and recapture, 213 
mites, 349-50 
nets, 212-13 
sample size, 203, 214 
soil insects, 207-8 
in space, 202-4 
sweep nets, 212-13 
in time, 202, 208-13 
trapping estimates, 214 
traps, 209-12, 349-51 
vector populations, 348-51 
Sandfly fever, 394 
San Jose scale, 193 
Saproglyphidae, 280 
Sarcophaga, 7 
Sarcophaga crassipalpus, 
340 
Sarcoptidae, 280 
Sarcoptiformes 
digestive system, 266 
fossils, 264-65 
hypopi, 271 
phylogeny, 267-68, 279-83 
and Trombidiformes, 273, 
275, 278 
Sarcoptoidea, 275 
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Sarcosomes 
see Mitochondria 
Savoy, 360 
Sawflies, 208 
see specific names 
Scale insects 
embryogenesis, 299-300 
and fungi, 187 
parasites, 187 
see also specific names 
Scaphytopius magdalensis, 
358-59 
Scaphytopius verecundus, 
358-59 
Sc elio, 59 
Schistocerca gregaria 
ascorbic acid requirement, 
16 
flight muscle, 104-5 
foregut, 336 
hemolymph, 86, 91 
population equilibria, 
Schongastia, 237-39 
Sciobius granosus, 16 
Sclerotinia trifoliorum, 46 
Scorpionida, 264, 267 
Scrub typhus, 399 
and chiggers, 221, 238-39 
endemic regions, 239-40 
epidemiology, 237-41 
foci, 239-40 
reservoirs, 399 
seasonal incidence, 240- 
41 
vectors, 238-39, 399 
Scutacaridae, 274 
Scutellaria baicalensis, 47 
Searching rates, 164, 166 
Selenia, 256 
Selenia bilunaria, 247 
Serological methods, 158 
Sesamine oil, 325 
Sesoxane, 325 
Setaria cervi, 415 
Setaria digitata, 415, 428 
Setaria equina, 415, 428 
Setaria labiatopapillosa, 415 
Setaria marshalli, 415 
Sevin, 313, 324-25, 327 
Sex, 6, 8, 11 
Sex ratios, 6 
Sheep, 415 
Sheimia, 287 
Shichito fever, 238, 240 
Sialis, 79, 308 
Sialis lutaria, 78, 91, 300 
Siberian tick typhus, 397 
Sigmodon, 415 
Silk production, 82 
Silkworm 
hemolymph, 75, 81, 87-88 
parasites, 190 
see also Bombyx mori 
Simuliids, 210 
Simulium 
biting cycles, 141 
and encephalitis, 374 


~ 


49 


463 


and filariae, 415, 417-18, 
423-24, 427 
Simulium albivergulatum, 
418 
Simulium damnosum, 415, 


Simulium ornatum, 415 
Simulium rugglesi, 415 
Simulium venustum, 142 
Sitophilus granarius, 65 
Sitophilus oryza, 45 
Sitotroga cerealella, 194 
Slug caterpillar, 72 
Smaridiidae, 274-75 
Smoke, 252 

see Air pollution 
Soil insects, 207-8 
Solanum lycopersicum, 33 
Solenobia triquetrella, 297- 


98 

South African tick-bite fever, 
396 

Spelaeorhynchidae, 266-67, 
271, 282 


Spelaeorhynchus, 271-73 
Sperm, 295, 297-99 
Sphinx ligustri, 81 
Spike disease, 359 
Spirochetoses, 401-3 
Spiruroidea, 413, 416 
Sporozoa, 403-5 
Spotted fever, 394-97 
Spotted wilt virus, 355, 358, 
365 
Spring-summer encephalitis, 
393 
Springtails, 207 
Spruce budworm 
see Choristoneura fumifer- 
ana 
Spruce sawfly, 192 
Spruce tortricid, 189 
Stegasima, 281 
Steneotarsonemus pallidus, 
174 
Stephanofilaria assamenses, 
413 
Stephanofilariidae, 413 
Stephens, J. F., 1 
Stethorus punctillum, 192 
Sthenaropodidae, 287 
Stomatostigmata, 267, 274- 
75, 282 
Stomoxys calcitrans, 373, 
415 
Stratigraphy, 290-91 
Strawberry aphid, 361 
Strepsiptera, 291 
Stress, 333, 335-36, 338- 
39, 341, 344 
Subesophageal ganglion 
diurnal rhythms, 134, 136, 
138-40 
neurosecretion, 334, 341 
Succinate, 109-11, 113, 116, 
126 
Succinic dehydrogenase, 342 





40-4 


Succinoxidase, 342, 344 
Sugar-beet leafhopper 
breeding grounds, 355-58 
and curly top, 352, 358, 
361-62, 365-66 
distribution, 352, 355-56 
flight, 350, 356, 365 
overwintering, 359, 361 
sampling, 349 
and temperature, 359 
see also Circulifer tenel- 
lus and Leafhoppers 
Sugar-beet yellows, 360, 
362-64 
Sugar cane mosaic, 355 
Sulfoxide, 325 
Supercooling, 57-64 
danger in, 57 
freezing by, 57-64 
viscosity in, 63 
in water, 62-63 
water loss in, 63 
Supervised control, 192-94 
Surra, 406 
Surveys, 202, 210 
see also Sampling 
Sweep nets, 212-13 
Swollen shoot disease, 353, 
358, 367 
Sycorax silacea, 415 
Symbiosis, 394 
Sympherobius amicus, 189 
Syncytial blastoderm, 298- 
99 
Synergism, 325-26 
Synergists, 45-47 
Syngamy, 297-98 


T 


Tabanids, 208, 406 
Tabanus, 374 
Tabanus tropicus, 415 
Tachycines, 303, 305-6, 
308-9 
Tachycines asynamorus, 
302 
Tarsonemidae, 274 
Tarsonemoidea, 267, 274 
276 
Tcholmanvissa, 287 
Tcholmanvissiidae, 287 
Tectum capituli, 265 
Telenomus laeviusculus, 
194 
Telenomus verticillatus, 194 
Temperature 
and alatae, 354 
and amino acids, 343 
and chiggers, 222, 225-27, 
232-33, 235, 241 
and diurnal rhythms, 132- 
35, 137, 139-40, 142 
and encephalitis, 372, 380, 
384 
and flight, 351, 354 
and industrial melanism, 
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247-48 
and internal clocks, 137-39 
summation, 359 

Tenebrio, 83 
Tenebrio molitor 
diets, 16-17, 46 
embryogenesis, 300, 308 
hemolymph, 76, 78, 80, 86 
and insecticides, 36, 342- 
43 
Tenebrionidae, 16 
Tephridids, 16 
TEPP 
mode of action, 340, 343 
symptoms, 339 
tolerance to, 49 
Termites, 8 
Tetraethyl pyrophosphate 
see TEPP 
Tetram, 321 
Tetranychidae, 275-76, 278 
Tetranychoidea, 274 
Tetranychus telarius, 21, 
320 
Tetranychus tumidus, 21 
Tetranychus urticae, 49 
Tetrapodili, 266, 276 
Tettigoniidae, 287 
Texas fever, 404 
Thaumetopoea pityocampa, 
184-85, 193 
Thaumetopoea processionea, 
192 
Theileria, 404 
Theileria parva, 404 
Thelazia, 413 
Thelohania hyphantriae, 185 
Thiodan, 327-28 
Thionyl chloride, 328 
Thrips 
cold-hardiness, 59 
sampling, 206-7, 210, 212 
see also specific names 
Thrips tabaci 
and nicotine, 35 
spotted wilt, 355, 366 
Thrombidi-Sarcoptiformes, 

265, 278 
Thymelicus sylvestris, 148 
Thyroxin, 137 

Tick fever, 393, 396 
Ticks 
and bacterial diseases, 

400-3 
and encephalitis, 392 
and filariae, 422, 424 
and protozoan diseases, 

403-7 
as reservoir 

391-94 
and rickettsioses, 


of disease, 


395-400 


salivary glands, 394 

and virus diseases, 393-94 

see also Ixodides 
Tillyardembia, 288 
Tineola, 308 
Tipulids, 208 





Tobacco hornworm, 211 
Tolerance, 345 
see also Resistance 
Toritrombicula, 227 
Toxaphene, 343 
Toxicology, 313 
Toxoptera graminum, 355 
Transmission 
of filarioid nematodes, 413- 
29 
‘transovarial", 
404-5, 407 
transovarian, 386-87 
transstadial, 391-93, 396, 
398, 400-1, 404, 407 
Transulfaration mechanisms, 
19 
Traps 
airplane, 350 
aphid, 349-50, 364 
bait, 210-11 
estimates, 214 
impaction, 211 
light, 209-10 
mite, 349-50 
sticky, 349-51, 358, 363-64 
suction, 210, 212 
water, 350 
Traubacarus, 230 
Trehalose 
blood levels, 56 
, 104-5, 127 
as nutrient reserve, 36 
Triatoma infestans, 406-7 
Triatomids, 406 
Tribolium, 167 
Tribolium castaneum, 338 
Tribolium confusum 
nutrition, 17, 21 
oviposition, 336 
Tricarboxylic acid cycle, 343 
Trichloroethanol, 322 
Trichogramma, 167, 194 
Trichogramma evanescans, 
194 
Trichoptera, 142, 289-90 
Trichostrongylus, 229 
Trichostrongylus axei, 421 
Trifolium, 46 
Trifolium pratense, 28, 46 
Trigynaspida, 267, 269-70, 
282 
Trimen, Roland, 10 
Triphaena comes, 254-55 
Tristeza, 363 
Trithion, 321 
Trombicula, 230, 237 
Trombicula acuscutellaris, 
222, 224 
Trombicula akamushi 
behavior, 227-28, 237 
collecting, 226 
distribution, 23( 
life history, 221-25 
on man, 238 
and scrub typhus, 222, 238- 


41 


391-402, ; 


in muscle 





Trombicula alfreddugési 
behavior, 226-27, 237 
collecting, 226 
distribution, 231, 233-34 
life history, 222-25 

Trombicula autumnalis 
behavior, 227, 231 
collecting, 225-26 
distribution, 231-33 
hosts, 237 
life histroy, 222-23 

Trombicula batatas, 222 

Trombicula belkini, 234 

Trombicula deliensis, 399 
behavior, 237 
distribution, 231 
life history, 222-24 
and scrub typhus, 238-39 

Trombicula fuji 
distribution, 230 
life history, 225 

Trombicula hasegawai 
behavior, 227-29, 237 
distribution, 230 
hosts, 236 

Trombicula hirsti, 226 

Trombicula pallida 
distribution, 230 
and scrub typhus, 238, 240 

Trombicula scutellaris 
behavior, 227-28 
collecting, 225 
distribution, 230-33, 23 
hosts, 237 
life history, 223, 225 
on man, 238 
and scrub typhus, 238-41 

Trombicula splendens 
behvaior, 226-27 
distribution, 231, 234 
life history, 224-25 
and scrub typhus, 239 

Trombicula tosa 
distribution, 230, 235 
and scrub typhus, 239-40 

Trombicula wichmanni 
behavior, 227-28, 237 
distribution, 232 
hosts, 236 
and scrub typhus, 239 

Trombicula zachvatkini, 234 

Trombiculidae, 221, 229, 


(as) 


tw 


see Chiggers 
Trombiculid mites, 395, 
399-400 
Trombidiformes 
fossils, 264-65, 274-75 


phylogeny, 266-68, 273-79, 


281-83 
Trombidiidae, 266, 275-76 
Trombidioidea, 277 
Trombidi-Sarcoptifor mes, 
265, 274, 278 
Tropaeolum, 28 
Tropical rat mite, 398, 400 
see also Ornithonyssus 
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bacoti 
Trypanosoma, 405 
Trypanosoma cruzi, 406-7 
Trypanosoma rhodesiense, 
406, 424 
Trypanosomes, 420 
I'rypanosomiasis, 405-6 
Tsetse flies 
and filariae, 420, 424 
and trypanosomiasis, 
405-6 
sampling, 210 
see Glossina 
sutsugamushi 
seasonal incidence, 240 
vector, 221-22, 230, 399 
see also Scrub typhus 
Tularemia, 400-1 
Turpentine, 206 
Twenty-four hour rhythm, 
131 
Twinning, 308 
Tydeidae, 274-75 
Typhlodromus cucumeris, 
174 
Typhlodromus longipilus, 
192 
Typhlodromus reticulatus, 
174 
‘yphus, 394-96 
yroglyphidae, 2 
see Acaridia 
yroglyphoidea, 280 
Tyrosinase, 92 
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biquinone, 111 

dea rubigales, 36, 38 
nicorn, 215 

of Cambridge, 1 
niversity of Oxford, 1 
ranalgesidae, 280 
rastigmata, 270, 
ric acid, 82 
riphiopsidae, 271 


l 

I 

I 
University 
l 

l 

l 

l 

I 
Urogamasidae, 271 
I 

l 

l 

l 

l 

l 


278, 280 


Jrohypochthoniidae, 281 
Jrolistrophoridae, 280 
Jropodina, 267, 269-71 
roprotosejidae, 271 
rotracheata, 279 
rotydeus, 275 
rotyrogyphoidea, 280 


Vv 


Valine, 343 
Varicelliform rickettsiosis, 


398 

Variegated grape leafhopper, 
327 

Vecto-pathogen relationships, 
371 

Vectors 


host-plant sequence, 352-59 
measuring, 348-51, 364-66 


465 
of microbial disease agents, 
391-407 
movements, 347-52, 363- 
64 
of nematodes, 416-18, 422, 
424-25 


and phenology, 361 
physical factors, 359-61 
of plant viruses, 351-52 
Velia, 137-38 
Velleius dilatatus, 2 
Venezuelan equine encepha- 
lomyelitis, 373, 375, 
378, 382-83 
Ventral nerve cord, 340-41 
Ventrostigmata, 278-79 
Veratrum album, 45 
Vermacarina, 264 
Versene, 127 
Vertebrates 
as predators, 165-66, 169- 
70, 173-74, 178-80 
hosts for chiggers, 221, 
232, 235-36 
Vespa, 7 
Vespula, 118 
Vicia faba, 28 
Virus diseases, 159, 391 
mosquito-borne, 391-92 
tick-borne, 393-94 
see also Encephalitis 
Viruses, 183-84 
Virus multiplication, 378 
Virus transmission 
host-plant sequence, 352- 
59 
by mosquitoes, 371-87 
biological, i i 374-87 
mechanical, 371-74 
in plants, 347-67 
and virus source, 361 
and weeds, 355 
Vitamin B, 16 
Vitamin By2, 16 
Vitamin By, 16 
Vitamins, 109 
Vitelline membrane, 295 
Vitellophags, 300-3 


Ww 


Walchiella, 230 
Wallace, A. R., 7, 10 
Water regulation, 334, 336- 
39, 345 
Wax moth, 37, 424 
Weather 
and beet leafhopper, 359 
and insect activity, 359-61 
and populations, 152-53, 
157, 160 
and sampling, 209, 211-12 
see also Climate 
Western encephalitis virus 
gut barrier, 377 
infection, 375, 379-80 
mechanical transmission, 
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373-74 
multiplication, 378-80 
persistence, 384 
transmission, 382-83, 385- 
87 
Western equine encephalitis, 
392 
in ticks, 392 
transovarial passage, 392 
Western yellow blight, 358 
West Nile encephalitis, 375, 
378-79, 387, 392 
West Nile fever, 392 
Whiteflies, 350 
White grubs, 186-87 
see also specific names 
White peach scale, 189-90 
Wind 
behavior of chiggers, 227 
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and flight, 351 

and movement, 351, 353 

and sampling, 211-12 
Winter moth, 188 
Wireworms, 207-8 
Wolhynia rutchkovskii, 398 
Womersia, 230 
Woolly apple aphid, 189 
Worms 

see Filarioid nematodes 
Wuchereria, 413, 416, 421 
Wuchereria bancrofti, 415- 

16, 418-29 

Wuchereria malayi, 415 


Xx 


Xanthorhoé montanata, 259 
Xanthorhoe spadicearia, 259 





X disease, 362 

Xenocrepis bothynoderis, 191 
Xenopsylla cheopis, 401 
Xyelidae, 290 


Y 

Yellow dwarf, 358 

Yellow fever, 374-75, 378, 
380-81, 383-86, 397 

Yolk, 295-96, 301-4, 306 


Z 


Zea mays, 30 

Zebu, 45 

Zeiraphera griseana, 184 
Zoogeography, 151 
Zyaenidae, 246 
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